




















Slump, inches 
Air content, percen1 
Unit weight, lbs/ft 

TABLE 7 
REFERENCE AGGREGATE 

FIELD MIXTURES; TEST RESULTS 

Class A 

3 1/4 
3.4 . 

149.67 
Relative yield, percent 95.2 
Compressive strength, psi 

7 days 4435 
14 days 4747 
28 days 5292 

(Design Compressive Strength, psi) (4000) 

Slump, inches 

TABLE 8 
NEW AGGREGATE 

FIELD MIXTURES; TEST RESULTS 

Class A 

3 1/2 
3.6 

Class B 

3 l/2 
6.2 

144.95 
100.6 

3701 
4069 
4819 

( 3500) 

Class B 

3 
3.7 Air content, 

Unit weight, lbs/ft 151 . 40 152.12 
Relative yield, percent 96.5 96.0 
Compressive strength, psi 

7 days 4713 4315 
14 days 5199 4753 
28 days 5655 5186 

(Design Compressive Strength, psi) (4000) (3500) 

8 

Class c 

3 
4.0 

147.91 
99.4 

3577 
4085 
4505 

(3000) 

Class C 

2 1/2 
4.4 

150.56 
100.7 

3639 
4094 
4643 

(3000) 



In Appendix C the results of compressive strength tests are shown on 

Laboratory Report Nos. C8100251 to C8100256 for the field produced concrete, 

and Nos. C8100306 to C81003ll for the lab-produced concrete. Strength-age 

plots for the field and lab-produced concrete are shown in Figures I, II, 

and III. 

The results of the Freeze-thaw tests will be reported, in a final 

version of this report. 

CONCLUSIONS AND RECOMMENDATIONS 

1. The 3/4" crushed stone coarse aggregate from Pike Industries, 

Inc., Waterford, Vermont complied with all requirements of 

Section 704.02 when tested in conjunction with this evaluation. 

2. For all classes of concrete using Guildhall sand, whether 

produced in the laboratory or as ready mixed concrete; the 

Pike/Waterford concrete had strengths equal to or greater than 

the reference concrete. 

3. It is recommended that 3/4 inch crushed stone from the Pike 

Industries Inc. quarry in Waterford, Vermont be approved for use 

in structural concrete, subject to freeze-thaw test results. 

4. The results of the Freeze-thaw tests will be reported when 

available, in a final version of this report. 

9 
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APPENDIX A 

STATE OF VER11DrH 
AGENCY OF TRANSPORTATION 

Prepared Dy: P.A. Cover 
Date: t·lay 5, 1961 
Page: 1 of 2 

HATERIALS & RESEARCH DIVISIOfl - STRUCTURAL COHCRETE SUBDIVISION 

PROCEDURE FOR THE EVALUATION OF HE\-1 STRUCTURAL CONCRETE AGGREGATE 
SOURCES TO DETERMINE COMPUA!iCE UITH AOT SPECIFICATIONS 

The evaluation of a new structural concrete aggregate source (i.e. one on which 
the Materials & Research Division has no service-in-concrete data) shall be 
divided into two sections called: 

Phase I Section 700 and related tests; and 

Phase II Performance-in-Concrete tests. 

The Materials and Research Division shall perform all Phase I and Phase II tests. 

Phase I 

1. A written request shall be made to the Materials & Research Engineer by 
the person requesting the evaluation, describing the type of material, 
quantity available for sampling, and the location of the stockpiles. 

2. The Structural Concrete Engineer shall determine from a site visit, 

a) Does a stockpile of at least a day's production of 
processed material exist? 

b) Can samples be obtained in the standard manner fro~ the 
stockpiles? 

3. If 2(a) and 2(b) are yes, the Structural Concrete Engineer shall make 
the necessary arrangements and obtain samples from the stockpiles 
designated by the producer. 

4. The material shall be tested at the Materials & Research Division using 
the Structural Concrete SuOdivision Annual Aggregate Testing Program 
procedure. 

5. Report the results (as a Preliminary Sample) on the standard f·1aterials and 
Research Division forms, and send a copy of the test results to the 
aggregate producer. 

Phase II 

1. Aggregates which meet the requirements of the Phase I evaluation will then 
be tested in concrete. The Structural Concrete Engineer will inform the 
person requesting the evaluation of the Phase II requirements. The per­
formance-in-concrete tests shall be carried out on Ready f·1ixed concrete 
containing the aggregate being evaluated. At the same time concrete with 
a control aggregate (selected by the Structural Concrete Engineer) will 
also be processed. Costs for processing the aggregate thru the Ready-t1i x 
plant will be borne by the requesting party. The Phase II tests shall 

13 



Vermont Agency of Transportation 
Procedure for the Evaluation of 
New Structural Concrete Aggregate 
Sources to Determine Compliance 
with AOT Specifications 

May 5, 1981 
Page 2 of 2 

conform to the Materials & Re~earch Division Performance-in-Concrete 
Procedure for Evaluating a New Aggregate Source. 

2. The Materials and Research Division shall carry out the work necessary for 
both the Phase I and Phase II sections of this evaluation process in a . 
period of not more than 45 calendar days from the date the aggregate is 
available for testing. Any delays beyond the control of the Materials & 
Research Division shall be documented and the person requesting the eval­
uation shall be notified of the consequent extension of time required to 
complete the testing. Failure of the aggregate to pass the requirements of 
the Phase I section would terminate the evaluation. 

3. Test results shall be the basis upon which the Structural Concrete Engineer 
shall recommend acceptance, further testing, or rejection to the Materials 
and Research Engineer. 

4. The Materials and Research Engineer shall inform the person making the 
request of the acceptability of the aggregate, when the Phase II tests 
have been completed. 



APPENDIX A 

STATE OF VERt~orn 
AGEtiCY OF TRANSPORTATIOr~ 

Prepared By: P.A. Cuver 
Date: /·lay 5, 1981 

HATERIALS & RESEARCH DIVISION - STRUCTURAL CGrlCRETE SUBDIVISIOtl 

PERF0Rf1ANCE- I N-COIKRETE 

PROCEDURE FOR EVALUATING A HEW AGGREGATE SOURCE 

1. Mix proportions shall be submitted for each class of concrete required; or 
designed by, the Materials and Research Division and shall conform to 
Table 501.03A. 

2. Test shall be run on both Field and Laboratory Concrete. 

3. Field Concrete shall be produced at an approved Ready-Mixed Concrete Plant. 
Cement, sand, water, and admixtures shall all be the same as in current 
use at the plant, and as approved by the Agency of Transportation. 

4. Laboratory Concrete shall be prepared at the Central Laboratory with the 
same rna teri a l s used in the Ready Hi xed Concrete. 

5. An approved aggregate in normal use at the Ready-1-lixed Concrete plant 
shall be used as a control in a separate batch for both Field and 
Laboratory Concrete. 

6. At least one cubic_ yard of Ready Mixed concrete shall- be produced for each 
class of .concrete containing each new and control aggregate being eval­
uat'ed. 

7. Test cylinders shall be fabricated and cured in accordance with AASHTO 
T23-76. 

8. Tests of Slump, Air Content, Unit Weight and Yield, shall be in accordance 
with AASHTO Tl19-74, AASHTO T152-80I, and AASHTO Tl21-79I respectively. 

9. Batching, mixing, field testing, and specimen fabrication using Field 
Concrete shall be witnessed by a representative of the ~laterials and 
Research Division. 

10. Cylinder specimens shall be tested at the t·laterials and Research 
Laboratory for compressive strength at ages 7, 14, and 28 days in 
accordance with AASHTO T22. 

ll. The f1aterials and Research Division's involvement in the evaluation 
shall be documented in a Materials & Research Division report. The 
procedure in current use by the Research Subdivision shall be followed 
(including the drafting and approval of a Work Plan before work has 
begun). 

15 
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APPENDIX B 

R t April 21 19 e_por -----=------• 

A81- 0218 Tested By M. Lavin 

81 

Harne Coarse Aggregate for Concrete 501 
----------------------=~~--------------------------------

Identification Marks Preliminary Sample Crushed Stone 

Submitted by M. t'orissette Title PFP Address -------------- ---------- ----------------
Sampled 4/17 • 19 81 Received 4/20. 19 81 

; 

Sample from Stockpile @ Pike Waterford 
----------------------------------------------------

Quantity Represented ------------------------------------------------
Source of Nateria1 Pike Waterford 

-----------------------------------------------------
Location used or to be used Possible Future Use 

Examined for Item 704.02 
-------------------------------------------------------------

Total Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2'' 
3" 

TEST RESULTS 

Fineness Modulus 
% Coarser Than Percent of Wear 

AASHTO 
AAS!ITO 
AASRTO 

T3 
T4 
T96 16.4 

2 1/2" 

No. 100 
No. 50 
No. 30 
No. 16 
No. 8 
No. 4 

Fractured Faces, % 100 
2" 
1 3/4" 
1 1/2" 
1" 
3/4" 
5/8" 
1/2" 
3/8" 
}l'o. 4 
No. 8 
No. 10 
:\o. 16 
No. 30 
No. 50 
No. 100 
No. 200 

100 
97 

31 
8 
3 

Fineness Modulus a ----

C mmne n t s : 

Thin & Elongated 
Pieces, 1.: 

Soundness, % Loss 

9 

---

This material was examined for gradation, v;ear, 
fractured face and T & E. The results are as indicated. 

Sand 
Portion 

16 

S. J. Gage, P.E., -Chief Engineer 
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APPENDIX C 

Laboratory No. C8100251 (28l__Report of 7, 14,. 28 Day Breaks Date typed. __ 6:_-_1_5_-_8_1 __ 

Pay It e m:__ _ __,_P e~::..rL.fw.oLLr-llmU-Ia..un.J..c.cc.e_JJ_J. n_.__,C.u.OwOc...c"-r.,..e.l<.te...___ Type of S amp 1 e. __ _!,-F.!_i e::::-1!-.::d::___ ____________ _ 

Submitted by M. Morissette Title ___ ~P~F~P-~Address, ______________________________ ___ 

Source of Material lawrence- St. J~~~~r~y _______ Quentity Represented _______ l~cy~---------

Coarse Ag g re gate Lawrence, Gu i..Ll ~dh~a~l!..-11~---Fine Agg reg a te. __ --=L-=aw.:_:_:_re-=n_c:.._e_-_G_u_i l_d_h_a_l_l _______ _ 

Ce;;;ent Brand 'Glens FaLL]-'-] "'-s _________ Type. __ __:_I.::..I ______ Lbs • ___ 5_6_5 ____ _ 

Air Entraining Admixture Darex AEA Dosage 1~ oz/cy Admixture HRDA Hycol Dosage 3 oz/cwt 

}faximum al1m.,rab1e water content, Gal/Cy ____ _ Total Aggregate, Dry Wgt. ____________ __ 

Field Tested by ____ ~M~~M~o~r2i~s~s~e~tt~e~------------~Lab. Tested by ______ Ea_t_o_n ______________ ___ 

sa~pled from ____ ~T~r=k~i~2~6~@-=p~l=a~nt~-------- Date Sampled : ____ 5_-_1_5_-_8_1 _____ _ 

Location Used or to be Used. _________________________________________ _ 

Ex2r.1ined for Nod. of Rupture~--------------Compressive Strength ___________ _ 

TEST RESULTS 

unit Height Fresh Con c re te_---=1=-4~7~._9..::.1 ____ ~Air: Pres su re~_4_:__. 0 ___ Chace __________ _ 

To tal Hater, Gal/Cy Used~ ______ Slump ___ 3 __ Temperature, Concrete:_..__7_1_
0 
___ __:Ambient_7_0_

0 
__ 

Cyl. 
Specimen Ur,it Date Date Desired 

No. Hgt. Rec'd Broken age at 
P.C.F. break 

1 151 
5-18 5-22 7 GC 2 151 

l 3 151 
5-18 5-28 13 

4 151 
5 I 151 I 5-18 6-12 28 
6 151 --

I I 
l 

F == Field l.ured *S - Standard Cured; 
Types of Breaks: 

QEJQ0[I]B mlm 
l 2 J 4 5 6 

C:c- ·~e:-,t s: 
-:.~ :dL :<:e.·;. 
:::: l/?_~ 

Age at Type* Break 1 Break 2 Ave. Break Type 
Break S - F ·p,S,I. P.S.I. P.S.I. 1 2 

7 3616 3537 3577 
-
13 4067 4103 4085 

28 4527 4483 4505 

S. J. Gage, P.E., Chief Engineer 
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'i?d.YJ~~~ 
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H. P. No. 81---=-C--'6=--------

STATF OF VFR~fONT 

AGENCY OF TRANSP.ORTATION 2 
Cover 
Central files Projcct Nlli~bcr MATERIALS AND RESEARCH DIVISION 
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Laboratory No. 

Report on Concrete Test Beam or Cylinders 

C f/ {)U :z&£c1:r) Report of '1/ # ~~ f'-;ay Breaks 
l ' I 

APPENDIX C 

Date 6-15-81 

Pay It em'--_ __,_P..,.e.._r-'-'fo"'"rml...!.!.i.l<a,_,_n..,.c'""e__._j '-'-n -'C,_,o"'-n....,.cu..r_..e_,.t.,..e __ Type of Samp le. ____ _t_F_Li.s;;:e..J..l d!L_ ________ ~---

Submitted by M. Morissette Title PFP Address 
---~~~~~~---- --~------ ·----------------------------

Source of Material Lawrence - St. ~Q~h~n~s~b~u.._r~y _______ Quantity Represented. _______ ~J~cyy ____ __ 

Coarse Aggregate ___ ~l~a~w~r~en~c~e~-~G~u~i~ld~h~a~l~l~ ____ Fine Aggregate. __ ~l~a~w~r~e~n~c~e_-~G~u~i~l~d~n~aLll~--------

Cement Brand Glens Falls Type fi Lbs • __ _,6=6=0 ____ _ 

Air Entraining Admixture Darex AEA Dosage 3!-z oz/cy Admixture VIRDA Hycol Dosage 3 oz/cwt 

Haximum allm.;able water content, Gal/Cy _____ Total Aggregate, Dry Wgt. __________ _ 

Field Tested by ____ .~M~·~M~o~r~i~ss~e~t~t~e~----------~Lab. Tested by _____ =Ea=t~o~n~-------------

Sampled from ___ T_r_k_ • .....:.#_4_0_@___,_p_l_a_n_t __ _ Date Sampled: ____ 5_-1_5_-_8_1 ________ ___ 

Location Used or to be Used ---------------------------------------------------------------
Examined for Nod. of Rupture:__ _________________ Compressive Strength:__ ______________ _ 

TEST RESULTS 

Unit He. igh t Fresh Con ere te ___ l,._4 ....... 9'-.,_,6.u7 ____ __;;Ai r: Pres sure:....___~3 ....... 4:::L.__ Chace ______________ _ 

Total Hater, Gal/Cy Used _______ Slump 3 ]/4 Temperature, Concrete. ____ ~72~0--~Ambient 68° 

Cyl. 
Specimen Unit Date Date Desired Age at Type* Break 1 Break 2 Ave. Break Type 

No. Wgt. Rec'd Broken age at Break S - F P.S.I. P.S.I. P.S.I. 1 .2 
P.C.F. break 

1 152 5-18 5-22 7 7 4492 4377 4435 GA 2 152 
3 152 5-18 5-28 13 13 4860 4633 4747 
4 152 
5 152 5-18 6-12 28 28 5208 5376 5292 
6 152 

I I I . 
*S e Standard Cured; F = Field r.ured 
Types of Breaks: 

QEJQ0[08 S. J. Gage, P.E., Chief Ensineer mlm 
5 6 1 2 3 4 

B· "i?d.r?~/tf}(J 
y. --------- -·-· ________________ t::J£ '"' / ' ,. ':· 1 - -'. 

18 . ·- \' 
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W. P. No. 81-C-6 

STATE OF VERMONT 
AGENCY OF TRANSRORTATION 2 

Cover 
------- -----------Project Nur.-.bcr MATERIALS AND RESEARCH DIVISION Central files 

Montpelier, Vermont 05602 

APPENDIX C 
Report on Concrete Teat Beam or Cylinders 

Laboratory No. C8100253 (f.~eport of 7, 14,-- 28 Day Breaks Date typed. __ ...:..6_-1::....5_-...:..8::....1_ 

Pay I tem_--=--P..:::e.:...r-'-fo"'-nn:...:::.:a:c:.n:_::c=--=e:......:..i::.e..n_C-'-o ___ n_c_r_e_t_e ___ Type of Sample ___ F_i'....-e_l d ______________ _ 

Submitted by M. Morissette Title _________ ~Address.~--------------------------------

Source of Material. __ _......L_aw_r_e_n_c_e __ -__ S_t_._J_o_h_n_s_b_u ___ ry~ _____ Quantity Represented. ________ l __ c ...... Y ________ __ 

Coarse Aggregate Lawrence Guildhall Fine Aggregate Lawrence - Guildhall ·--------------------------
Gl f 11 S II Lb 611 Cement Brand. _____ e_ns ___ a ______________________ Type_________________ a. ______________ _ 

Air Entraining AdmixtureDarex AEA Dosage 3 oz/ cy Admixture WRDA Hycolvoeage 2 oz/cwt 

Haximum allowable water content, Gal/Cy _____ Total Aggregate, Dry Wgt. __________ _ 

Field Tested by _____ M_. __ M_o_r_i_s_s_e_tt_e ______________ ~Lab. Tested by __________ E_a_t_o_n_._· __________ ___ 

Sampled from Irk. #39 @ plant Date Sampled: _____ 5_-_1_5_-8_1 ________ ___ 

Location Used or to be Used ---------------------------------------------------------------
Examined for Nod. of Rupture. ______________ Compressive Strength;__ __________ _ 

TEST RESULTS 

Unit H€.ight Fresh Concrete __ ...._l.>-!.52'-'--. 1;,..J,2 ____ Air: Pressure ____ 3~. 7_ Chace __________ _ 

Total Pater, Gal/Cy Used;__ ____ Slump _ _,3=---__ Temperature, Concrete;__ ___ 7_1:::_____:Ambient __ 7_0_ 

Cyl. 
Specimen Unit Date Date Desired Age at Type* Break 1 Break 2 Ave. Break Type 

No. l-lgt. Rec'd Broken age at Break S - F P.S.I. p. s. I. P.S.I. 1 2 
P.C.F. break 

1 155 5-18 5-22 7 7 s 4288 4341 4315 PB 2 154 
3 155 5-18 5"-28 13 13 s 4748 4868 4753 
4 156 
5 156 5-18 6-12 28 28 s 5102 5270 5186 
6 156 

I 
I I 

*S = Standard Cured; F = Field r.ured 

m~:pes of Breaks: Q tJ Q 0 m 8 
S. J. Gage, P.E., Chief Engineer 

1 2 J 4 5 6 
Co::::::1ents: 
TA l83h Rev. 
2~~ 4/31 
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Cover 

Project Number MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Central files 

APPENDIX C 
Report on Concrete Teat Beam or Cylinders 

Laboratory No. C8100254 (281 Report of 7, 14·,. 28 Day Breaks Date typed ___ 6_-_1_5_-8_1 __ 

Pay Item Perfonnance in Concrete Type of Sample. ___ ___:.F....:i.::::e....:...l.=:d ___________ _ 

Submitted by __ ~M~·~M~o~rl~·s~s~e~t~t~e _____ Title. __ ~P~F....:P ___ ~Address. ____________________________ ___ 

Source of Material. __ ~L~a~w~r~en~c~e~-~S~t~·~Jo~h~n~s~b~u~r~y _____ Quantity Represented. ___ 1_c~y ___________ __ 

Coarse Aggregate Lawrence - Guildhall Fine Aggregate. ____ L_a_w_r_e_n_c_e_-__ G_u_i_l_d_h_a_l_l _______ __ 

Cement Brand. __ ~G:...!l.!::ec!.!n.::!..s_F~a=-l~lc.:::s:.__ ___________ Type __ ___::_I ....... I _____ Lbs • ___ 6_1_1 ____ _ 

Air Entraining Admixture Darex AEA Dosage 3 oz/cy Admixture WRDA Hycol Dosage 3 oz/cwt 

}1aximum allowable water content, Gal/Cy _____ .Total Aggregate, Dry Wgt ·-----------

Field Tested by _ __:_M.:..:.•__;:_;Mo~r..:_i s:...:s:...:e:...:t:.....:t;..:e ________ ___;La b. Tested by ___ E_a_t_o_n ________ _ 

Sampled from ___ T..:_rk~# ....... 3_9_@~p~l_a_n_t ____ __ Date Sampled: 5-15-81 --------------
Location Used or to be Used ·----------------------------------------
Exac.1ined for Nod. of Rupture. _______________ Compressive Strength~------------

-TEST RESULTS 

Unit He. igh t Fresh Cone re te_-""1w4w4_._.-"'-9~5 ____ ___;;Air: Pres sure;___6::..;•:..;:2=----'-- Chace ____________ _ 

Total Fater, Gal/Cy Used:_.__ ____ Slump 3 1/2 Temperature, Concrete:.___..:....7.=.2° _ __:Ambient 70° 

Cyl. 
Specimen Ur,it Date Date Desired 

No. Hgt. Rec' d Broken age at 
P.C.F. break 

1 148 5-18 5-22 7 
GB 2 148 

3 I 148 5-18 5-18 13 
4 148 
5 I 148 5-18 5-18 28 
6 148 

I I I F = Field C:ured *S = Standard Cured; 
Types of Breaks: 

QEJQ00JB mlm 

._ -::-e:-1 t s: 
;.S3h Rev. 
'/ C! 1 

1 2 J 4 5 6 

Age at Type* Break 1 Break 2 Ave. Break Type 
Break S - F P.S.I. P.S.I. P.S.I. 1 2 

7 s 3705 3696 3701 

13 s 4145 3993 4069 

28 s 4845 4792 4819 

. 

S. J. Gage, P.E., Chief Engineer 

20 
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APPENDIX C 
Report on Concrete Test Beam or Cylinders 

Laboratory No. C8100255 (28~eport of 7, 14; 28 Day Breaks Date typed ___ 6_-_1_5_-_81_ 

Pay Item __ ..;..P-=-er.:....f.:....o:...orm-"C..::.a:.:..;n...:.c...:.e_l"""'. n-'--C:....:o....:..n:....:c....:..r....:..e_te ___ TYPe of Sample:__ ___ l----.:cy::....-____________ _ 

M. Morissette Submitted by --------------
Title _____ P_F_P __ ~Address:,__ ______________________________ _ 

Source of Material-'---=L~aw~r~e~n~c~e~-------------------Quantity Represented __________ 1 __ c_y _______ _ 

Coarse A~gregate Pike, Waterford Fine Aggregate Lawrence - Guildhall 

Cement Brand ____ -=Gl~e=n=s~F~a~l~ls~-----------------Type _____ I_I ____________ L.bs. _____ 5_6_5 _______ __ 

Air Entraining AdmixtureDarex AEA Dosage 1~ oz/cy Admixture WRDA HycolDosage 3 oz/cwt 

Haximum allm-1able water content, Gal/Cy Total Aggregate, Dry Wgt. ---------- ----------------
Field Tested by _________ M....:..·~M~o~r~is_s_e_t_t_e __________ ~Lab. Tested by _______ E_a_to_n ________________ ___ 

Sampled from Trk #50 @ plant Date S amp 1 ed : _____ M:..:.::ay>!..--1:.....5-',:.__.:.1_9_8_1 ___ _ 

Location Used or to be Used ·---------------------------------------------------------
Examined for Nod. of Rupture _______________ Compressive Strength~---------

TEST RESULTS 

Unit Ht.igh t Fresh Cone re te---..:1~5:..::::0~·-=5.::.6 ____ _:Air: Pressure __ __:.4..:::.... ~4 __ Chace __________ _ 

I 74 (> 70° Total Hater, Ga1/Cy Used:.___..=2 ___ ~S1ump 2 1 2 Temperature, Concrete~ ____ .Ambient __ _ 

Cyl. 
Specimen Unit Date Date Desired 

No. H'gt. Rec' d Broken age at 
P.C.F. break 

1 153 5-18 5-22 7 
PC 2 153 

3 I 153 5-18 5-28 13 
4 153 
5 153 5-18 6-12 28 
6 153 

I 
I I I F = Field r.ured *S = Standard Cured; 

Types of Breaks: 

Q[]Q0[08 
mlm 
Cc;-:::nents: 
TA 183h Rnr. 
2:-~ 4/3 ~ 

1 2 J 4 5 6 

21 

Age at Type* Break 1 Break 2 Ave •. Break Type 
Break S - F P.S.I. P.S.I. P.S.I. 1 2 

7 s 3643 3634 3639 

13 s 4023 4165 4094 

28 s 4669 4616 4643 

. 
s. J. Gage, P.E., Chief Engineer 

By: 'i?df/~!fttl 
R. f. Nicholson, P.E., \~~·er:.;!s & Research Engmcer 
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Report on Concrete Teat Beam or Cylinders 

Laboratory No. C8100256 {28l____Report of 7, 14, -28 Day Breaks Date typed ___ __,.6'--.... 1_,.._5-_,8...._1..__ 

Pay Item Performance in Concrete Type of Sample. __ t_Flj_J·e;wlu.dL--------------

Submitted by M, Morissette Title ____ ~P~F~P--~Address~----------------------------------

Source of Material ~awrence - St. Johnsbury Quantity Represented. ________ _al~c~y~------

Coarse Aggregate Pike - Waterford Fine Aggregate Lawrence ~Guildhall 
----~~~-=~~~~-------

Cement Brand. ___ G=-l.:.:e:::n.:.::s~F-=a--=-1 ..:.:1 s=------------Type. ___ -=..;Il~-----Lbs ·----=6:.:::::6..:::0 ___ _ 

Air Entraining Admixture Darex AEA Dosage 3~ oz/cy AdmixtureWRDA Hycol Dosage 3 oz/cwt 

Haximum allowable water content, Gal/Cy _____ ·Total Aggregate, Dry Wgt ·-----------

Field Tested by M. Morissette Lab. Tested by _____ -,--___ E_a_t_o_n ______ _ 

Sampled from Trk # 5 @ plant Date Sampled : ___ 5_-_1_5-_8_1 _____ _ 

Location Used or to be Used -------------------------------------------
Examined for Nod. of Rupture~-----------------Compressive Strength __________ _ 

TEST RESULTS 

Unit Height Fresh Con c ret e __ ---"'1=5=-1.:.... 4.:..:0"---__ Ai r: Pres sure_-----'3~.'--"6)'--- Chace ________ _ 

Total Hater, Gal/Cy Used~ ____ Slump 3 1/2 Temperature, Concrete._...;7-=2'------'Ambient-'-7__;:;;_0 __ 

Cyl. 
Specimen Unit Date Date Desired 

No. tvgt. Rec'd Broken age at 
P.C.F. break 

1 155 
5-18 5-22 7 PA 2 155 

3 155 
5-18 5-28 13 4 155 

5 156 
5-18 6-12 6 156 

*S = Standard Cured; F = Field r.ured 

Types of Breaks: QtJQ00J8 
mlm 1 2 J 4 5 6 
Cc:---::-.ents: 
T/~ 183h Re1. 
: ·~ 1! 'j 1 

Age at Type* Break 1 Break 2 Ave. Break Type 
Break S - F P.S.I. P.S.I. P.S.I. 1 2 

7 4633 4792 4713 

13 5188 5210 5199 

28 5491 5818 5655 

S. J. Gage, P.E., Chief Engineer 

. ??d. II~~ ~"rl-By. __________________ ----- -- -: ·~· 
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Laboratory No. C8100306 (28) __ Report of 7, 14·, 28 Day Breaks Date type d_----'6_-__ 1_8_-8_1_____._ 

Pay Item Performance in Concrete Type of Sample. __________ .:::L:..:::a.::..b _______ _ 

Submitted by W. Meyer Title CLP Address ---------- ---------------------------------
Source of Material Materials & Research, Berlin, Vt.Quantity Represented ___ 1~.7_5_c_f __________ __ 

Coarse Aggregate L.M. Pike, Waterford, Vt. Fine Aggregate Lawrence, Guildhall, Vt. 

Cer.ent Brand Glens Falls Type _______ I_I _________ Lbs. _______ 56_5 _____ _ 

Air Entraining Admixture Darex AEA Dosage 1~ oz/ cy Admixture WRDA Hyco 1 Dosage ___ 3_o_z..:._/_cw_t 

}faximum allm.;able water content, Gal/Cy Total Aggregate, Dry Wgt. 3294 ---------- --------~~~----

Field Tested by __ ~W~·~M~e~y~e~r ___________________ ~Lab. Tested by ____________ E_a_t_o_n ___________ __ 

Sar.pled from Lancaster Mixer Date Sampled: ____ 5_-_2_0_-_8_1 _________ _ 

Location Used or to be Used Test Mix 
----~---------------------------------------------------

Exar:1ined for Nod. of Rupture Compressive Strength 

TEST RESULTS 

Unit \·leigh t Fresh Con ere te 152.08 Air: Pressure 4. 4~s Chace ---------------- ----------- ------------

Total Hater, Gal/Cy Used 37.1 1 2" 70° S ump ________ Temperature, Concrete~~~--~Ambient ______ _ 

Cyl. 
Specimen Ur,it Date Date Desired Age at 

~0. Hgt. Rec'd Broken age at Break 
P.C.F. break 

LPC 
1 152 5-27 7 7 
2 152 
3 l 152 6-2 13 13 
4 152 
5 l 153 6-17 28 28 
6 153 

I 
I l I I I 
' F - Field r.ured *S ~ Standard Cured; 

Types of Breaks: QtJCJ00JB mlm 
1 2 3 4 5 6 

23 

Type* Break 1 Break 2 Ave. Break Type 
S - F P.s.r. P.S.I. P.S.I. 1 2 

s 3316 3431 3365 

s 3908 3970 3939 

I s 4279 4226 4253 

I 

S. J. Gage, P.E., Chief Engineer 

B· -;t?dlJ~~rP'l 
y. ----------------- ·--- ----'4fl-· 

R. F. ~~ ~ ;~. ~-; ·_ ~ · · 1 -: -, · .. ... .J. • --- .: ~l .~. -.:: r- ,. 
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Report on Concrete Teat Beam or Cylinders 

Laboratory No. C8100307 (2~_) ___ Report o£7, 14, 28 Day Breaks Date typed~ ____ 6_-_1_8-_8_1 __ _ 

Pay Item Performance in Concrete Type of Sample~-~-------L_a_b _______ _ 

Submitted by_W_.~M~e~y~e~r ____________ Title ____ C_L_P __ ~Address _________________________________ _ 

Source of Material Materials & Research Lab,Berlin Quantity Represented _____ 1_._7_5_c_f __________ ___ 

Coarse Aggregate Lawrence- Guildhall, Vt. Fine AggregateLawrence - Guildhall, Vt. 

Ce~ent Brand Glens Falls Type ___ I_I _____ Lbs. ____ 5_6_5 __ _ 

Air Enerai~ing Admixture Darex AEA Dosage 1!:2 oz/ cy Admixtur5~RDA Hycol Dosage. __ ~3~o~z/~c~w~t~ 

Haximum allowable water content, Gal/Cy _____ Total Aggre~ate, Dry Wgt. ______ 3_1_9_3 ____ _ 

Field Tested by ___ __:_W:..::·~M-=ey>L.::.er:__ _________ ~Lab. Tested by ______ E_at_o_n _______ _ 

Sanpled from Lancaster Mixer Date Sampled: _____ 5_-2_0_-_8_1 _____ ___ 

Location Used or to be Used Reference Mix 
~-----------------------------------------

Examined for Nod. of Rupture~-----------C.ompressive Strength _________ _ 

TEST RESULTS 

Unit t.Je.ight Fresh Concrete ___ 1_4_8_.0_5 ____ ..:;Air: Pressure 4.8% . Chace ---------------------
Total Hater, Gal/Cy Used:___,3.Ll.6u . ..:::~4:.__ __ .Slump _ __,_3_" __ Temperature, Concrete __ ___,_7=-2°_...:Ambient ___ _ 

Cyl. 
Specimen Unit Date Date Desired 

No. ~-lgt. Rec'd Broken age at 
P.C.F. break 

LGC 1 150 5-27 7 2 148 
3 149 6.:.2 13 4 150 
5 150 

6-17 28 6 150 

I 
l .. I 

F = Field r.ured *S = Standard Cured; 
Types of Breaks: Q[]Q00JB mlm 

1 2 J 4 5 6 
Co:-:::nents: 
YA 1831: Rev. 
:::·f 4/81 24 

Age at Type* Break 1 Break 2 Ave. ' Break Type 
Break S - F P.S.I. P.S.I. P.S.I. 1 2 

7 s 3360 3351 3356 

13 s 3820 3894 3857 

28 s 4262 4279 4271 

, 

S. J. Gage, P.E., Chief Engineer 

.. ? .• 

.. ) c.: [", -
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Laboratory No. __ ~C~8~1~00~3~0u8L-~(2w8~lL-~Report o£7. 14. Z8 Day Breaks Date typed 6-18-81 

Pay Item Performance in Concrete Type of Sample. __________ L_a_b _______ _ 

Submitted by __ W_. __ M_e~y_e_r __________ Title _____ C_L_P __ ~Address _________________________________ __ 

Source of Material Materials & Research Lab, Berlin Quantity Represented _____ 1_._7_5_c_f __________ ___ 

Coarse Aggregate Lawrence, Guildhall, Vt. Fine Aggregate Lawrence- Guildhall, Vt. 

Cement Brand~~G~l~e~n~s~Fa~l~l~s~--------------------Type _____ I_I ____________ Lbs. _______ 61_1 ____ _ 

Air Entraining Admixture Darex AEA Dosage 3 oz/ cy Admixture WRDA Hycol Dosage 3 oz/cwt 

Maximum allowable water content, Gal/Cy __________ Total Aggregate, Dry Wgt. _________ 3_08_7 ______ _ 

Field Tested by ____ ~Wu·~M~e~v~erL-------------------~Lab. Tested by ____________ Ea_t_o_n ____________ __ 

Sampled from Lancaster Mixer Date Sampled: _____ 5_-_20_-_81 ____________ _ 

Location Used or to be Used Reference Mix 
------~~~~~~~--------------------------------------------

Examined for Hod. of Rup t ure ______________________ Compres si ve Strength'----------------

TEST RESULTS 

Unit Height Fresh Con ere te_--=1:.....:4..::8..;:..'-'-9-'-7 _____ _.Air: Pressure 4 • 2~& _ Chace --------------------
Total Hater, Gal/Cy Used 33.4 Slump __ 2~~----_Temperature, Concrete~~70~0 ____ ~Ambient ______ _ 

Cyl. 
Specimen Unit Date Date Desired Age at Type* Break 1 Break 2 Ave. 

. 
Break Type 

No. l-lgt. Rec'd Broken age at Break S - F P.S.I. P.S.I. P.S.I. 1 2 
P.C.F. break 

GB 1 150 
5-27 7 7 s 3210 3174 3192 

2 150 
3 I 150 

6-2 13 13 s 3130 3917 3524 
4 151 
5 150 

6-17 28 28 s 4209 4571 4390 
6 150 

I 
I I F = Field r.ured *S = Standard Cured; 

Types of Breaks: 

Q~Q00JB S. J. Gage, P.E., Chief Engineer 
mlm 

6 1 2 J 4 5 By:_'?!,d:IJ~~Y?u Co:--:::;ents: 
TA 183h Rev. 
~.:< 4/81 
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La bora tory No • _ ___::C..;;:.8=-10::...:0:...::3c...::.0-=-9-~l?~eport of 7, 14, 28 Day Breaks Date typed ______ 6_-_1_8-_8_1 __ __ 

Pay Item Performance in Concrete Type of Sample __ l::.a:.:..b _______________ _ 

Submitted by_W~·c...::.M~e~y~e~r ___________ Title ______ C_L_P __ ~Address _________________________________ __ 

Source of Material Materials & Research Lab,Berlin Quantity Represented _____ 1_._7_5 __ c_f _________ __ 

Coarse A~gregate L.M. Pike, Waterford, Vt. Fine Aggregate lawrence - Gui 1 dhall 

Cement Brand~ ________ G:.:..l:.:..e~n~s~F~a~l~l~s __________ T.ype ______ I_I __________ L.bs. _______ 6_11 _____ _ 

Air Entraining Admixture Darex AEA Dosage 3 oz/ cy AdmixtureWRDA Hycol Dosage 3 oz/cwt 

~faximum allmvable water content, Gal/Cy _____ Total Aggregate, Dry Wgt • ____ 3_1_8_4 ____ _ 

Field Tested by~W~·~M~e~v~e~r __________________ ~Lab. Tested by _________ E_a_t_o_n ___________ __ 

Sampled from Lancaster Mixer Date Sampled : _____ 5-_2_0_-_8_1 ___ _ 

Location Used or to be Used Test Mix ------------------------------------------------
Examined for Hod. of Rupture'-----------------Compressive Strength'-----------

TEST RESULTS 

Unit Height Fresh Con c re te-'1,_,5::...:1"-'.c.:::6:-::0'-----...::Ai r: Pres su re~----=-4 .::..:• 9:...:.%_o ------"- Chace ___________ _ 
0 

Total Hater, Gal ICy U sed-'3:::.:5~·c;:O:__ __ S.l urnp--=2'--__ Tempe rat ure, Cone ret e:_____7_2 __ _:Amb ien t ___ _ 

Cyl. 
Specimen Ur.it Date Date Desired 

No. Hgt. Rec'd Broken age at 
P.C.F. break 

1 152 5-27 7 LPB 2 152 
3 I 152 

6-2 13 4 153 
5 152 6-17 -28 6 152 

I 
I I I 
I F = Field C:ured *S = Standard Cured; 

Types of Breaks: QEJ[]00J8 mlm 
1 2 J 4 5 6 

cc~:::-.e::lt;: 
..... \ ., - -: 

.,;.. L\ ..l...- _., 
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Age at Type* Break 1 Break 2 Ave.? Break Type 
Break S - F P.S.I. p. s. I. P.S.I. 1 2 

7 s 3227 3201 3214 

13 s 3846 4023 3935 

28 s 4669 4518 4594 

-

s. J. Gage, P.E., Chief Engineer 
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(28} Report of 7, 14,- 28 Day Breaks Date typed. __ 6'---=1'-8_--=8.::.1 __ 

Pay Item Performance in Concrete Type of Sample. __ ____, _______ L_a_b _______ _ 

Submitted by W. Meyer Title ____ C_LP ____ ~Address _________________________________ __ 

Source of Material Materials & Research Lab, Berlin Quantity Represented _____ 1_._7_5_c_f __________ __ 

Coarse Aggregate L.M. Pike, Waterford, Vt. Fine Aggregate Lawrence, Guildhall 

Cement Brand~-----------G_l_e_n_s __ F_a_ll_s ____________ Type _________ I_I ______ ~Lbs. ______ 6_6_0 ________ __ 

Air Entraining Admixture Darex AEA Dosage 4 oz/cy Admixture WRDA Hycol Dosage 3 oz/cwt 

Haximum allowable water content, Gal/Cy Total Aggregate~ Dry Wgt. 3037 ---------- --------~~------

Field Tested by ____ ~W~·~M~Ey~e~r~------------------~Lab. Tested by __________ ~E~a~to=n~-------------

Sampled f rom'--------=L~a.:.:.n=ca::.:s=-t::..:e:.:.r___:_M:..:.i.:...:x..::.e.:....r __ _ Date Sampled: ____ ~5~-~2~0_-~8~1 __________ __ 

Location Used or to be Used test mix 
·----~~~~~-------------------------------------------------

Examined for Mod. of Rupture. ______________ Compressive Strength ____________ _ 

TEST RESULTS 

Unit He.ight Fresh Concrete 152.03 Air: Pressure 5.0%_ Chace 
-------------~ --------~ ~-----------------

Total Hater, Gal/Cy Used~3=-4.:...:•c..::2=--__ Slump--=2_..!z_" __ Temperature, Concrete 70° Ambient ----
Cyl. 

Specimen Unit Date Date Desired 
No. lvgt. Rec'd Broken age at 

P.C.F. break 

LPA 
1 152 

5-27 7 2 152 
3 152 6-2 13 4 152 
5 152 6-17 _28 
6 152 

*S = Standard Cured; 
Types of Breaks: 

F == Field r.ured 

mlm 

Cor:::r.ents: 
TA 183E Rev. 
:y :.;81 

1 2 J 4 5 

Age at Type* Break 1 Break 2 
. 

Ave. Break Type 
Break S - F P.S.I. p. s. I. P.S.I. 1 2 

7 s 13563 669 3616 

13 s ~219 4124 4172 

28 s 4403 5128 4766 

-

\ 

s. J." Gage, P.E., Chief Engineer 

P··· 
;. '. 
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Laboratory No. C8100311 l?~eport 0 £7, 14, l8 Day B rea ka Date t yped ___ ..;6_-=18.::::..-_;8::.:1=------

Pay Item Performance in Concrete Type of Sample. _________ ___!:;L~a:.:::b _______ _ 

Submit ted by___,W.:....:•c......::...:M=eyLCe:::..:r _____ Tit le CL P Address ------------------------------------
Source of Material Materials & Research Lab, Berlin Quantity Represented. ____ ~1~·~7~5_c~f~---------

Coarse Aggregate Lawrence, Guildhall, Vt. Fine Aggregate Lawrence, Guildhall, Vt. 

Cement Brand. ____ ~G~l~e~n~s~Fa~l~l~s~-----------------Type _____ ~I~I~-----~Lbs. ____ ~6~60~---------

Air Entraining Admixture Darex AEA Dosage 4 oz/cy Admixture WRDA Hycol Dosage. __ 3--=-o-'-'z/'-c.:.....w_t_ 

Haximum allowable water content, Gal/Cy _____ Total Aggregate, Dry Wgt. _____ 3_0_3_6 ___ _ 

Field Tested by ____ __:_:W..:.. _M:...:.e.::,y!....e=-:r _________ ____:Lab. Tested by ______ Ea_t_o_n _______ _ 

Sampled from Lancaster Mixer Date Sampled : ___ 5_-_2_0_-_8_1 ________ _ 

Reference mix Location Used or to be Used ------------------------------------------------
Examined for Nod. of Rupture _______________ Compressive Strength~---------

TEST RESULTS 

Unit H~ight Fresh Concrete 148.01 Air: Pressure 5.4% Chace 
·-----------~ ·--------~ ~----------------

Total Hater. Gal/Cy Used._.!3~3w.•..=2 ___ Slump 2 3/4" Temperature, Concrete:__ _ _.:_7-=..0°_....:Ambient ___ _ 

Cyl. I Date Specimen Unit Date Desired 
No. Wgt. Rec'd Broken age at 

P.C.F. break 
1 148 

LGA 2 148 5-27 7 
3 149 
4 148 6-2 13 
5 148 
6 148 6-17 28 

I 

I 
F = Field r.ured *S - Standard Cured; 

~ypes of Breaks: 

~~CJ00J8 nl m 
1 2 J 4 5 6 

:c~~-.~3nts: 
':.'~\ :23i: Rev. 

Age at Type* Break 1 Break 2 Ave •. Break Type 
Break S - F P.S.I. P.S.I. P.S.I. 1 2 

' 

7 s 3431 3546 3489 

13 s 4244 4023 4134 

28 s 4722 4669 4696 

S. J. Gage, P.E., Chief Engineer 
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APPENDIX D 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTIGATION 

Work Plan No. 81-C-6 

Date: 
Sheet 

P.-1~er 
4-27-81 
1 of 1 

Subject Performance evaluation of new coarse aggregate source, Pike Ind., Inc., Waterford, Vt. 

Investigation Requested By Pike Industries, Inc. Da te __ Ap~.-r_i_l_l0~''--1_98_1 __ _ 

Date Information Required~-----J~u~n~e~2~,~1_9_8~1 ____________________________________ ___ 

Purpose of Investiqation To evaluate the Pike Industries Inc. crushed stone gJJd washed sand 

from their Waterford quarry as a structural concrete aggregate source. 

Proposed Tests or EvaluatioQ Procedure See Performance in Concrete Procedure . attached) 

/~. I , ~--

.--, 
) 0 ·~ r , (r ./ ;, 7 

I 

(-,( (t _f-, 'C( 
;- J 

I 

\if. 
Proposal Discussed With R. 1. F~sGooia Projected Manpower Requirements 10 man days 

Investigation To Be Conducted By STructural Concrete Subdivision 

? 
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APPENDIX D 

STATE OF VER1·101H 
AGEtiCY OF TRAtJSPORTATIOIJ 

Prepared By: P.!' .. Csver 
Date: 11ay 5, 1981 

HATERIALS & RESEARCH DIVISION - STRUCTURAL COIICRETE SUBDIVISIOfl 

PERFORI1Ar!CE- I N-COIJCRETE 

PROCEDURE FOR EVALUATING A HEW AGGREGATE SOURCE 

1. Mix proportions shall be submitted for each class of concrete required; or 
designed by, the Materials and Research Division and shall conform to 
Table 501.03A. 

2. Test shall be run on both Field and Laboratory Concrete. 

3. Field Concrete shall be produced at an approved Ready-Mixed Concrete Plant. 
Cement, sand, water, and admixtures shall all be the same as in current 
use at the plant, and as approved hy the Agency of Transportation. 

4. Laboratory Concrete shall be prepared at the Central Laboratory with the 
same materials used in the Ready t~ixed Concrete. 

5. An approved aggregate in normal use at the Ready-f.1ixed Concrete plant 
shall be used as a control in a separate batch for both Field and 
Laboratory Concrete. 

6. At least one cubic_ yard of Ready Mixed concrete shall be produced for each 
class of concrete containing each new and control aggregate being eval­
uafed. 

7. Test cylinders shall be fabricated and cured in accordance with AASHTO 
T23-76. 

8. Tests of Slump, Air Content, Unit Weight and Yield, shall be in accordance 
with AASHTO T119~74, AASHTO TJ52-80I, and AASHTO T121-79I respectively. 

9. Batching, mixing, field testing, and specimen fabrication using Field 
Concrete shall be witnessed by a representative of the ~1aterials and 
Research Division. 

10. Cylinder specimens shall be tested at the t·laterials and Research 
Laboratory for compressive strength at ages 7, 14, and 28 days in 
accordance with AASHTO T22. 

11. The t·1aterials and Research Division's involvement in the evaluation 
shall be documented in a Materials & Research Division report. The 
procedure in current use by the Research Subdivision shall be fo1lov1ed 
(including the drafting and approval of a Work Plan before work has 
begun). 
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